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The California Department of Fish and Wildlife (CDFW) developed this document 

to provide a review of the ecology of the foothill yellow-legged frog (Rana boylii) 

as well as considerations for avoiding or minimizing project-related impacts to 

the species. This document should not be interpreted as an order or mandatory 

standard for environmental review or permitting. The scientific information 

provided herein is intended to assist CDFW staff, project proponents, and 

consultants in conserving the species. While this document provides 

considerations and examples for avoiding or minimizing project-related impacts, 

practical applications must be based on the best available information and 

project- and site-specific conditions.   

Introduction 
CDFW staff, project proponents, and consultants routinely plan and implement projects 

that may affect stream breeding amphibians such as the foothill yellow-legged frog. 

Projects including seasonal bridge installation, bridge and culvert replacements, or dam 

removal can take days or years to complete and have temporary and/or permanent 

impacts within stream reaches. A season of operation that completely avoids foothill 

yellow-legged frog presence does not exist. If frogs are present and breeding, they may 

be encountered in various life-stages year round. Therefore, understanding the ecology 

and spatial distribution of the foothill yellow-legged frog is critical to implementing a 

project that minimizes impacts to the species, while achieving the desired outcome of 

the project in an efficient and cost effective manner1. The appendices provide examples 

of documented atypical behavior as well as examples of measures and practices that 

may help minimize impacts to foothill yellow-legged frogs.  

Conservation Status 
In December 2016, the Center for Biological Diversity submitted a petition to the 

California Fish and Game Commission (Commission) to list the foothill yellow-legged 

frog as threatened pursuant to the California Endangered Species Act (CESA; Fish & G. 

Code, § 2080 et seq.). The Commission followed CDFWôs recommendation and voted 

to advance the species to candidacy on June 21, 2017, publishing its related findings on 

July 7, 2017 (Cal. Reg. Notice Register 2017, No. 27-Z, p. 986). During CESA 

candidacy, a species is afforded protections as a listed species and ñtake2ò is prohibited 

                                            

 

1 It is the policy of the state of California and the intent of the California Endangered Species Act 
legislation that ñreasonable and prudent alternatives shall be developed by the department, together with 
the project proponent and the state lead agency, consistent with conserving the species, while at the 
same time maintaining the project purpose to the greatest extent possibleò (Fish & G. Code, Ä 2053). 
2 Pursuant to Fish and Game code section 86, ñótakeôò means hunt, pursue, catch, capture, or kill or 
attempt to hunt, pursue, catch, capture, or kill.ò 
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unless authorized by CDFW pursuant to Fish and Game Code section 2080.1, 2081, 

subdivision (a) or (b), 2089.6, or 2835, or by the Commission pursuant to Fish and 

Game Code section 2084.  

As of July 7, 2017, projects within foothill yellow-legged frog habitat may need 

authorization for take if take cannot be avoided. Such authorization could take the form 

of an incidental take permit (ITP; Fish & G. Code § 2081, subd. (b); Cal. Code Regs., tit. 

14, §§ 783.2-783.8), a consistency determination if federal incidental take has been 

authorized (CD; Fish & G. Code, § 2080.1), a safe harbor agreement (SHA; Id., § 

2089.6), or a natural community conservation plan (NCCP; Id., § 2835). Take 

authorization issued pursuant to CESA requires project- and species-specific avoidance 

and minimization measures, as well as full mitigation for project related impacts.   

 

Basic Ecology 
Non-Breeding Habitat: Fall/winter refugia are generally characterized by small tributary 

streams with perennial water where frogs can forage and avoid mortality caused by 

flooding (Bourque 2008; Gonsolin 2010; Kupferberg 1996). Non-breeding habitat also 

includes adjacent terrestrial riparian habitat. Springs, seeps, pools or other moist 

habitats such as woody debris, root wads, undercut banks, clumps of sedges, and large 

boulders occurring at high water-lines adjacent to pools may serve as refugia during 

periods of high stream flow in winter (Rombough 2006; Van Wagner 1996). Wheeler 

and Welsh (2008) observed adult frogs in breeding and non-breeding habitats 

regardless of season, providing evidence of a dispersed distribution during both 

seasons. Overwintering is the least understood aspect of foothill yellow-legged frog 

habitat use (Hayes et al. 2016).  

Breeding Habitat: Adult frogs congregate at suitable breeding habitat and females select 

oviposition sites. Breeding and rearing habitat is generally characterized by wider, more 

sunlit mainstem channels. Breeding sites are generally, but not always, located in low-

gradient edge water often at point bars or depositional areas near tail-ends of pools and 

runs (Kupferberg 1996; Wheeler and Welsh 2008). Kupferberg (1996) found successful 

frogs selected historically used breeding sites associated with tributary confluences, 

with distinctive channel morphologies, and with boulders that created microhabitats with 

below-ambient flow velocity. Breeding sites with greater than average width-to-depth 
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ratios had above-average survival (Ibid.). Thalwegs are rarely suitable for breeding due 

to greater depths and higher velocities.  

Movement: Adult frogs congregate at breeding sites during the reproductive season and 

then disperse following reproductive activity. Seasonal movements occur among 

breeding, post breeding summer, and overwintering habitats. Movement data on foothill 

yellow-legged frogs is limited to a few studies at this time; it is likely that frogs are more 

mobile than commonly believed and likely utilize a wide range of watershed features 

including different order tributaries. One study in Tehama County found frogs rarely go 

beyond 12 m from the channel during any time of the year (Bourque 2008). However, 

during the same study, Bourque observed a female move up a dry tributary and over a 

ridge to an adjacent watershed, a distance of over 7 km from her original location, 

although much of this was in wetted channels. And Nussbaum et al. (1983) reported 

finding frogs 50 m away from water under debris. Cook (2012) described frequent 

observations of foothill yellow-legged frogs far (16 m to 331 m, average distance of 71.3 

m) from natal streams and in urban settings, near Ukiah, Mendocino County. Instream 

travel rates vary from tens to hundreds of meters per day, with the longest recorded 

distance being 1,386 m per day (Thomson et al. 2016). 

Foothill yellow-legged frog upland habitat use and movement are poorly understood. 

However, anecdotal observations suggest that foothill yellow-legged frogs utilize upland 

habitat in relative proximity to streams, at least in more mesic parts of California (see 

Appendix A). Seasonality also likely plays a key role as explained throughout this 

document.  

Breeding Season: Foothill yellow-legged frog breeding is correlated with the seasonal 

timing of streamflow and increasing air and water temperature. Generally, breeding 

occurs in the spring after winter runoff has subsided. Timing of breeding is variable and 

may depend on: 

¶ Latitude - Southern populations breed earlier than northern populations (Zweifel 

1955). 

¶ Water and/or air temperature - Breeding may start as early as May in warm 

coastal locations and as late as July in snowmelt-dominated watersheds.  

¶ Rainfall/discharge - Breeding may occur earlier and during a shorter time period 

during drought years compared to years with rainy oviposition periods 

(Kupferberg 1996). Frogs initiate breeding to coincide with warmer temperatures 

and cessation of winter rains (Ibid.). Frogs commence ovipositioning later when 

base flow is high, and earlier in low-flow years. This plasticity may be driven by 

temperature cues as well as by precipitation (Ibid.). 
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Predicting breeding season variability is important for effective avoidance and project-

related mitigation. As a rule-of-thumb, in coastal (rain-fed) systems, breeding occurs 

between May to mid-June. In Sierra Nevada and Klamath-Siskiyou (snowmelt-fed) 

systems, breeding occurs between late April to early July3 (generally May to early June).  

Duration of breeding varies by population with some breeding intervals as short as two 

weeks (Storer 1925; Zweifel 1955), others lasting up to 31 days (Van Wagner 1996). 

Breeding is more protracted during cold, rainy springs than warm, dry ones (Kupferberg 

1996; Wheeler and Welsh 2008). In addition, male frogs may remain near the breeding 

area for months after breeding activity ends (Wheeler et al 2006). 

Oviposition, Tadpoles, and Subadults (Metamorphs): Eggs occur in a mass, attached to 

cobble, boulder, bedrock and occasionally wood and vegetative substrates4 in the 

shallow, slow moving (i.e., <5 cm/sec) portions of the stream. See Hayes et al. 2016, 

Table 1 for an overview in variation in physical conditions (elevation, water temperature, 

depth, and velocity) at oviposition. Approximately 10oC may be the minimum 

temperature required for oviposition (See Hayes et al. 2016, Table 1). Rates of 

embryonic development (5 to 30+ days) are highly temperature-dependent (Zweifel 

1955). Length of the tadpole period is 3-4 months (Zweifel 1955) and varies in relation 

to both temperature and the quantity and quality of algal food (Catenazzi and 

Kupferberg 2013; Kupferberg et al. 2011), with cooler water temperatures lengthening 

the time to metamorphosis. Successful tadpoles select temperatures between 16.5oC 

and 22.2oC (Catenazzi and Kupferberg 2013). Tadpole rearing sites require some 

degree of protection from unpredictable scouring flows. Lower water velocity and 

shallower water depth habitats are more suitable for tadpole rearing sites (Bondi et al. 

2013). However, shallower sites are more vulnerable to stranding and desiccation.  

For an expanded discussion of foothill yellow-legged frog life history, see: 

Thomson, R. C., A. N. Wright and H. B. Shaffer. 2016. California Amphibian and Reptile 

Species of Special Concern. 390 pp. University of California Press. 

                                            

 

3 Breeding on the Stanislaus River below New Melones Reservoir can occur as late as July, likely owing 
to the relatively low temperature of water released (Hayes et al. 2016). 
4 Foothill yellow-legged frog egg masses were documented laid on sedges, woody debris, and other 
vegetation from 2007 to 2016 within the Pit 4 Reach of the Pit River, Shasta County (PG&E 2017). The 
Federal Energy Regulatory Commission issued a license to Pacific Gas and Electric Company during this 
time period which increased the minimum instream flow releases. Discharge and water depth increased 
and consequently, suitable breeding habitat was pushed into the riparian zone, where frogs used live 
vegetation and woody debris as attachment substrate. See Appendix B for photos. 

https://www.wildlife.ca.gov/Conservation/SSC/Amphibians-Reptiles
https://www.wildlife.ca.gov/Conservation/SSC/Amphibians-Reptiles
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 Hayes, M.P., C.A. Wheeler, A.J. Lind, G.A. Green and D.C. Macfarlane (Technical 

Coordinators). 2016. Foothill Yellow-Legged Frog Conservation Assessment in 

California. Gen. Tech. Rep. PSW-GTR-248. Albany, CA: U.S. Department of 

Agriculture, Forest Service, Pacific Southwest Research Station. 193 p. 

https://www.fs.fed.us/psw/publications/documents/psw_gtr248/psw_gtr248.pdf 

 

   

Avoidance Considerations 
Generally, some projects may be strategically planned and implemented to avoid take 

of listed or candidate species. Although such projects might not require take 

authorization, these projects may require other environmental permits (e.g., Lake or 

Streambed Alteration Agreement; Fish & G. Code, § 1600 et seq.). Project proponents 

may seek to consult with CDFW to determine appropriate measures that could be 

implemented for purposes of avoiding take. If take could still occur, authorization for 

incidental take such as an ITP, CD, SHA, or NCCP are options to discuss with CDFW. 

The following considerations may be useful when determining whether a project could 

avoid take of foothill yellow-legged frogs. 

Assessing Habitat and Evaluating Presence  

Habitat assessments are conducted to evaluate the likelihood that a site supports 

foothill yellow-legged frogs. Foothill yellow-legged frogs have a wide geographic range 

in California. The species is strongly associated with shallow, low-gradient channels 

with riffles that have unconsolidated coarse substrates (see Hayes et al. 2016 for a 

recent literature review on this topic)5. They occupy habitat ranging from sea level to 

                                            

 

5 However, the range of aquatic habitat in which foothill yellow-legged frog have been found in is diverse; 
frogs have been observed in permanent and intermittent streams with low to relatively high gradients, 
alluvial and bedrock channels (Leidy et al. 2009), stream-associated backwaters and isolated pools 
(Hayes and Jennings 1988), and slow-moving rivers with mud-substrates (Fitch 1938). 

https://www.fs.fed.us/psw/publications/documents/psw_gtr248/psw_gtr248.pdf
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approximately 5,800 feet6. Suitable habitat may be seasonal refugia (non-breeding 

habitat), breeding and rearing sites, or movement corridors.  

Project proponents and CDFW staff should consult the California Natural Diversity 

Database (https://www.wildlife.ca.gov/Data/CNDDB) or other similar sources for any 

observations of foothill yellow-legged frog within or adjacent to the project site. Note that 

an absence of observations does not rule out presence and CDFW recommends that a 

trained and experienced biologist conduct additional follow-up surveys. 

 

Surveys 

Surveys provide information needed to determine potential effects of proposed projects 

and activities on foothill yellow-legged frogs, and to avoid or minimize take of frogs. 

Project site surveys are the best method for assessing whether foothill yellow-legged 

frogs are present where suitable habitat is present (see Basic Ecology above). There is 

no standard protocol for surveying foothill yellow-legged frog, and the survey method 

selected may vary depending on time of year and the intended life-stage. Timing of 

surveys may vary depending on watershed location and characteristics, regional snow 

pack, timing and rate of spring runoff, day length, average ambient air and water 

temperatures, and local and seasonal weather conditions. Current scientific literature 

suggests surveys for presence will be most accurate if conducted during and 

immediately following the breeding season (spring-summer). Recommended visual 

encounter survey (VES) methods are described below.  

VES conducted during the late summer are often the easiest method for determining 

presence; subadults and occasionally adults are often observed along river margins, 

and subadult and adult frogs will likely also be observed in tributary streams (Crump 

and Scott 1994). This survey period has a high probability of detecting foothill yellow-

legged frogs. To increase the likelihood of detection, two or more surveys are 

recommended, one including a tadpole survey in the late spring/early summer followed 

by a second survey for subadults and adults in the late summer. It is important to 

understand that frogs are ectothermic, so ambient temperature affects the likelihood of 

detection. Whether the life form is larval or subadult, both stages will shelter in place 

under substrate and emerge and become active with warmth (i.e., detection probability 

increases with temperature). If a survey fails to detect foothill yellow-legged frogs within 

suitable habitat, a follow-up survey should be conducted two to four weeks after the 

initial survey.  

                                            

 

6 There is one record from 6,400 feet (Hemphill 1952). 

https://www.wildlife.ca.gov/Data/CNDDB
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Peek et al. (2017) provide a useful VES protocol. Seltenrich and Pool (2002) 

recommend conducing one or two surveys for adult frogs followed by a tadpole survey, 

then a second survey for juveniles/subadults: 

¶ Conduct one or two adult frog VES during the breeding and/or oviposition period 

(generally, April-June). VES during the spring breeding period usually provide the 

best opportunities for observing adults and egg masses, but timing can be 

difficult as many adults do not remain for extended periods at breeding locations. 

¶ Conduct a tadpole survey four to eight weeks after completing breeding survey(s) 

(usually from June through early August).  

¶ Conduct a subadult survey during the latter part of the summer or during early 

autumn (generally late August to early October).  

While surveys conducted during and immediately following the breeding season are 

considered most effective, surveys may fail to detect existent foothill yellow-legged 

frogs; some project proponents may choose to assume presence and rely on habitat as 

an indicator of presence in lieu of, or in addition to, surveys.  

Evaluating Avoidance Methods 

Measures to avoid incidental take must be developed on a site- and project-specific 

basis. For example, measures may vary based on the type and extent of disturbance, 

duration and timing of disturbance, and influence of environmental factors. The following 

measures and those in Appendix C are intended to illustrate how a project proponent 

may avoid incidental take. CDFW does not recommend using these measures as a de 

facto standard or employing them without a habitat assessment and field-surveys.  

A season of operation that completely avoids foothill yellow-legged frog presence does 

not exist; if frogs are present and breeding, they may be encountered in various life-

stages year round. However, in locations having periodic dry conditions, especially 

prolonged dry conditions, foothill yellow-legged frogs are unlikely to be encountered. 

Under dry conditions, foothill yellow-legged frogs seek refuge in wetted tributaries (or 

any wetted feature), and cooler riparian habitat, and may be capable of aestivation, 

although this adaptation is not described in the literature. Any form of surface water will 

likely attract foothill yellow-legged frogs. 

Conducting site inspections prior to conducting work may allow project proponents to 

avoid incidental take. If frogs in any life stage are found during inspections, work should 

be suspended, and the project proponent should notify CDFW for the purpose of 

developing coordinated conservation measures prior to recommencing work. For 

example: 



8 
 

¶ Within 3-5 days prior to entering or working near stream/riparian habitat within 

the foothill yellow-legged frog range, CDFW recommends a biologist survey the 

project site for foothill yellow-legged frogs (adults, subadults, tadpoles or egg 

masses) within the project area and at least 500 feet upstream and downstream. 

If the project activities are expected to result in effects extending beyond 500 feet 

downstream (e.g., heavy sedimentation that could bury egg masses or tadpole 

rearing sites), CDFW recommends the survey area be expanded to encompass 

the expected affected area.  

¶ If surface water is present during the work period, CDFW recommends a 

biologist inspect the work area daily, before work begins and during construction.  

Prior to beginning construction where equipment or materials may come in contact with 

water, gravel bars, riparian areas, or any other foothill yellow-legged frog habitats, 

CDFW recommends a biologist educate personnel, explaining site-specific protective 

measures to equipment operators and construction personnel. This should include 

species identification, life history descriptions, habitat requirements during various life 

stages, and the speciesô protected status. Education should include clear instructions 

that if any workers encounter a foothill yellow-legged frog within or near the project site, 

work should halt and the biologist and project proponent should be informed. 
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Minimization Considerations  
The following considerations and measures may help minimize impacts to foothill 

yellow-legged frogs. 

Seasonal Restrictions: 

Restricting work within the stream and riparian habitat to periods outside of the breeding 

season may reduce impacts to individual foothill yellow-legged frogs. As previously 

noted, a season of operation that completely avoids foothill yellow-legged frog presence 

does not exist in habitats that maintain perennial surface water.   

Excluding Frogs From the Project Area: 

Other ranid frogs, such as California red-legged frogs (R. draytonii) have strong 

breeding site fidelity and are capable of climbing (Rathbun et al. 1997, Semonsen 

2017). Recent observations by a species expert suggest that sub-adult foothill-yellow-

legged frogs can climb wetted-vertical concrete walls (J. Wilcox, Managing Ecologist at 

Sonoma Mountain Ranch Preservation Foundation. Personal communication, 

12/18/2017).  

The effect of excluding frogs from their historical breeding sites is unknown. Exclusion 

fencing is expected to be an effective technique provided it is properly installed; both 

trenched in and vertically stout, and regularly maintained. Another species expert 

suggests exclusion fencing should be at least three feet high and the top few inches 

should be folded over to curtail climbing frogs (J. Alvarez, Wildlife Biologist. Personal 

communication, 12/14/2017). This approach was also reported by Semonsen (2017) 

who proposed a simple fix for climbing by folding over the top few inches of wire (with 

silt fence) away from the construction area. The proposed design would allow frogs to 

climb up and out of the impact zone but would prevent them from climbing in (Ibid.). 

When exclusion is required in flowing water, exclusion fencing should be installed up- 

and downstream of the work area. The fence should consist of ¼-inch mesh or smaller 

opening material, preferably consisting of wire, or alternatively fabric netting if capable 

of withstanding flow. Fencing must be sufficiently anchored to the streambed to prevent 

immigration of frogs and tadpoles.  
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Examples of products that have been used for excluding wildlife from construction sites 

include: 

¶ https://animexfencing.com/ 

¶ http://ertecsystems.com/Applications/Wildlife-Exclusion-Fence---Special-Status-

Species-Protection 

Relocating Adults and Eggs Outside of the Project Area: 

The following measures may minimize direct mortality of individual frogs or egg masses; 

however, they would only be authorized through an ITP, SHA or NCCP. When CDFW 

consults with project proponents, the primary approach is to identify measures designed 

to avoid impacts, both to individuals and habitat. This is particularly important when it 

comes to breeding habitat and more specifically oviposition sites. Foothill yellow-legged 

frogs select specific abiotic features within the stream channel such as instream 

morphology, depth, velocity, and thermal exposure, among others. Oviposition sites are 

very important and should be avoided when possible. If avoidance is not possible and 

surveys confirm egg masses occur in high numbers (e.g., more than 100 egg 

masses/km), then oviposition sites may be less genetically significant and egg mass 

relocation may be a feasible option to minimize take of individuals7.   

In main stem rivers such as those on the north coast where foothill yellow-legged frogs 

appear to be relatively abundant, the most effective method for reducing individual 

mortality may be to relocate egg masses, rather than relocating subsequent larvae or 

subadult frogs from a project area. Foothill yellow-legged frogs lay a single clutch or egg 

mass of 200-300 eggs on average, but egg masses can contain up to 3,000 eggs 

(Kupferberg et al. 2009). Egg masses are relatively conspicuous to an experienced 

surveyor and egg masses are relatively persistent, lasting for about 2-3 weeks prior to 

hatching and larvae emergence, although this is variable and based on water 

temperature (Zweifel 1955). Egg masses are usually attached to the leeward side of 

cobble, bedrock, and occasionally wood (see Appendix B for atypical substrate 

examples). Egg mass relocation requires planning and adequate site surveys both in 

and beyond the project area. Egg mass relocation should not be a last minute exercise. 

The following methods are based on CDFW biologist experience. 

                                            

 

7 Avoidance should be tied to extinction risk at the population level; if foothill yellow-legged frogs and 
oviposition sites are rare in a given stream based on surveys, then the level of avoidance should be 
designed to preserve as many egg masses as possible. Minimizing take of individuals by relocating egg 
masses may not be advisable in such cases and measures should be developed to fully avoid take of egg 
masses (e.g., limiting in-stream work to outside of the breeding season). 

https://animexfencing.com/
http://ertecsystems.com/Applications/Wildlife-Exclusion-Fence---Special-Status-Species-Protection
http://ertecsystems.com/Applications/Wildlife-Exclusion-Fence---Special-Status-Species-Protection
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Egg Relocation Methods: 

Identifying receiving habitat for relocated eggs. In order to identify suitable receiving 

habitat (i.e., breeding patch) for egg masses relocated from the project site, CDFW 

recommends conducting one or more VES along the margins of the stream both 

upstream and downstream of the project area in the spring prior to project initiation. For 

large-scale projects, completing the VES a year prior to construction can aid in planning 

and logistics and may be critical to minimizing impacts to foothill yellow-legged frogs. If 

the project area is large and/or linear, or breeding patches are scarce, it may be 

necessary to survey greater than a kilometer each way to locate enough receiving 

habitat. During a VES, observers walk and/or wade along the margins of the stream 

visually inspecting and noting the location of all suitable habitat for egg masses. A VES 

is most effective as well as safer for the surveyors when done in tandem with each 

surveyor covering opposite sides of the stream. 

Moving egg masses. It is critical to identify the onset of breeding because egg masses 

mature and hatch quickly (approximately 2-3 weeks). If the project proponent elects to 

move egg masses to minimize impacts, CDFW recommends conducting visual 

encounter surveys for egg masses within the project area every 7-10 days for the 

duration of the breeding season. When an egg mass is observed within the project area, 

the biologist should gently place the egg mass and its rock into a bucket with fresh 

stream water and immediately transport the eggs upstream (upstream initially and 

downstream if needed) above the affected reach to the previously identified receiving 

habitat. Two or three egg masses, depending on rock size, will fit in one bucket. Egg 

masses should be submerged at all times. Aeration is not required, assuming bucket 

retention time is brief. Within the receiving habitat, the biologist will gently place the egg 

mass and its rock in appropriate depth and velocity edge water. Other egg masses will 

likely already be present in the receiving habitat so it is important to note their location 

and avoid disturbing them during relocation procedures. If any egg masses become 

detached from their cobble, they should be enclosed with cobble in the sheltered low-

flow receiving habitat. 

It is good practice to collect a GPS waypoint for each egg mass and also the age of the 

egg mass based on embryonic development (i.e., Gosner Stage). Gosner stage is 
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useful life history data and can assist with determining breeding phenology in a given 

stream segment. 

 

Larvae Relocation Considerations: 

Newly hatched larvae are immobile and spend several days grazing on egg mass 

accumulated algae/diatoms before they begin to move away from the egg mass 

remnants. Larvae are most susceptible to desiccation or project related impacts at this 

life phase as they are incapable of any substantial movement. As larvae mature, they 

become stronger swimmers but even then, they tend to travel short distances with 

bursts of speed only to seek cover among interstitial spaces in stream substrate or in 

algal cover. Due to this behavioral trait, relocating larvae is difficult. If the project can be 

delayed, relocating post-metamorphic frogs may be easier and more feasible than 

relocating larvae. Larvae are more fragile than post-metamorphic frogs. 

If larval foothill yellow-legged frogs must be moved to avoid direct mortality, the 

methodology is for surveyors to move upstream with small aquarium nets and buckets, 

covering the wetted channel equidistance from each other. Larvae may flush but they 

may also hide under or between substrate, depending on temperature, time of the day, 

etc., so ñrubble rousingò and algae displacement can be important. Larvae are likely to 

be concentrated in and around former oviposition sites, so edge habitat is most likely 

occupied; the thalweg or deeper areas are less likely to be occupied by larvae. Several 

passes will be required, and captures should decrease with each pass. Block netting the 

upper and lower portions of the impact area may be important to reduce recruitment of 

individuals into the area being cleared.  

Water Diversion Considerations:  

Streams and rivers are used as a water source for many activities, including but not 

limited to, domestic water supply, timber harvesting operations, cannabis cultivation, 

wildfire suppression, and revegetation projects. Diverted water may be used 

immediately or stored and may be used in combination with additives such as fertilizers 

or dust palliatives for unpaved roads. Some of these additives may have direct or 

indirect impacts to frogs and other aquatic species.     
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The following are best management practices for minimizing impacts of water diversion 

on foothill yellow-legged frogs. For low-volume water diversion projects, water intake 

screening and water diversion rate should be assessed regarding potential impacts to 

foothill yellow-legged frogs. High-volume water diversion projects may require project-

specific consultation with CDFW engineering staff8.  

Intake screening. To minimize entrainment of foothill yellow-legged frog larvae during 

water diversion, all pump intakes should be fitted with a screen-type device consisting 

of, at minimum, a water intake strainer. Water intake strainers are most appropriate for 

low-volume diversion projects. For high-volume water diversion projects or other 

diversion activities that may warrant greater protection, pump intakes should be fitted 

with screens made of woven mesh, perforated plate, or wedge wire. The screen 

medium must be able to withstand forces related to pumping and be of sufficient size to 

prevent foothill yellow-legged frog larvae from entering the intake and being pumped 

along with diverted water. As mentioned previously, high-volume water diversion 

projects may require project-specific consultation with CDFW engineering staff.    

For water diversions involving water trucks, operators should move drafting hoses with 

attached screens in and out of the water after each drafting operation. The screen 

should be brushed clean and inspected each time it is placed into the water. This 

practice will usually prevent screens from accumulating significant amounts of debris 

and essentially replicate the function of a self-cleaning screen. Where a stationary pump 

is used, the screen should be checked frequently to ensure it is kept clean and free of 

debris.  

Diversion rate. Water diversion rates may cause adverse impacts to foothill yellow-

legged frogs if the flow in source streams is reduced to levels insufficient to support 

eggs, tadpoles, and subadults. For these cases, a site-specific water diversion plan and 

measures such as these may minimize impacts in smaller streams: 

¶ For small streams, maintain flow in the source stream during water diversion at a 

minimum rate of 2.0 feet3/second or greater 

¶ If diverting from a pool, do not reduce pool volume by more than 10 percent 

¶ Do not exceed a diversion rate of 10 percent of the surface flow from the source 

stream 

                                            

 

8 CDFW developed fish screen criteria to protect fry-sized salmonids from water diversion activities. 
Those screen criteria will likely protect foothill yellow-legged frogs. See the California Salmonid Stream 
Habitat Restoration Manual, Appendix S for more details. 

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=22610&inline
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=22610&inline
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¶ Do not exceed an instantaneous diversion rate of 350 gallons per minute (0.78 

feet3/second) 

Water storage facility. Diverted water may be stored in artificially constructed water 

storage facilities. These include off-stream reservoirs, bladders, and tanks. All water 

storage facilities, including secondary containment structures, should be regularly 

inspected for leaks and to ensure integrity; repairs should be made immediately. To 

prevent rupture or overflow and runoff, water storage facilities should be equipped with 

a float valve, or equivalent device, to shut off diversion when storage facilities are full. 

The following design criteria may minimize impacts to foothill yellow-legged frogs: 

Reservoirs 

o Designed by a licensed professional. 

o Designed so that reservoir may be routinely drawn down and left in a dry state for an 

extended period. 

o No hydrologic connectivity to upstream surface waters (i.e., not located on-stream).  

o Overflow outlet designed and located to prevent erosion in case of overtopping. 

o Constructed and operated in a manner that enables wildlife to exit the waterbody. 

Bladders 

o Include a secondary containment structure that will contain 110 percent of water 

volume in case of bladder failure, and that will enable wildlife to escape the 

structure. 

o Designed and properly installed to store water and sited to minimize the potential for 

water to flow into a watercourse in the event of a catastrophic failure. 

o Not encouraged for long-term use. 

Tanks 

o Enclosed (no open top). 

o Made of rigid material, such as metal or high-density polyethylene, designed to hold 

water. 

o Installed according to manufacturerôs specifications and placed on properly 

compacted soil that is free of rocks and sharp objects, capable of bearing the weight 

of the tank and its maximum contents with minimal settlement.  

o Piping includes backflow prevention devices to minimize backflow and cross 

contamination, for example, from tanks used to mix chemicals. 

o Located outside of any stream channel or riparian vegetation. 



 
 

APPENDIX A. Upland Movement Examples 

The following images depict upland observations made by M. van Hattem in Humboldt 

County of foothill yellow-legged frog movement. The actual path traveled is unknown; 

the red line in each image depicts the shortest distance from the location where the frog 

was found to the stream course. Elevation change along that distance is included for 

each image. 

In both Mad River examples, no stream connection existed with the location where the 

frogs were found, demonstrating both summer and winter overland movement. In two of 

three examples, the frogôs location was adjacent to a large wetland complex. These 

observations suggest that foothill yellow-legged frogs, especially subadults, will move 

overland and movement may not be directly tied to a stream course. 

 

 

Figure 1. Six adult foothill yellow-legged frogs were observed, August 2011, utilizing 

decorative nursery ponds during the summer months, post breeding, on the lower Mad 

River, approximately four miles from the Pacific Ocean. The ponds were approximately 

500 feet from the wetted channel. To reach the ponds from the river, the frogs had to 

cross a developed retail zone adjacent to a highway. 






















































